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(54) NolM reducing blad«/mtor 
•ssembty 

(57) A fan unh primarily for a hair 
dryar has a fan 1 with fiv« bladas 2 
of which the adjacent trailing and 
leading edges 3, 4 overlap with the 
trailing edge of a blade having a 
marked forward rake at the 
periphery es viewed In the cfiroction 
of fptatlan. Tha far) la driven by • 

DC hjgh spftod motor 6 which Jft. 
hoMSfid within the hub 6« l>8iV{Qfl 8 
plurality of outwardly extending 
'statof^cahes 7 which connect with - 
the inner peripheral surface 8 of a 
'shroud'or body. 
"Vanes 7 commencing at the 
downstream end 1 0 extend 
generally parallel to the air flow 
towards the fan and thereafter curve 
at 11 in a direction against the 
rotational direction of the tan with 
the end of the vano being defined 
by an edge formed by a portion 12 
which generally extends In a 
direction psrallel to the plane of the . 
fan. This edge extends outwardly 
from a hub towards the shroud in a 
direction which lies at an angle B 
against the direction of rotation (see 
Fig. 5) and In conjunction with the 
opposite angle of the trailing edge 
3 of a fan blade forms an 
intersection which, as tf>e fan 
rotates, progresses from the outer 
periphery of the vane and fan blade 
towards the hub reducing fan 
generated noise. . 

Tha drawtnott) originally Oad waa/wara Informal and tba print hara raproduoad la takan from a fatter fBed fcmtd cat^r- 
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SPECIFICATION 

Ducted fana 

5 This invention refatss to Improvements In 
ducted fans and is primarily concerned whh 
an axial air impeUtng fan unit used for hair 
drying apparatus, electric paint stripping appa- 
ratus and the Ilka constructions of apparatus 

10 wherein a tubular body b provided at its one 
end with an air inlet and at its other end with 
an air outlet an electrical resistance heating 
means and an electric motor driven fen being 
positioned between the inlet and outlet Eq>e- 

1 5 dally with hair drying apparatus fan and fl^r 
noise Is a serious problem aggravated by the 
use of low voltage high speed <up to 1 8;(X)0 
r.p.m.) D.C. motors driving fans of small dia- 
meter which are required to fit the small 

20 diameter tubular t>ody of the apparatus. . 

Attempts have t>een made to reduce noise 
by optimising ttM fan destgn, for any given 
diameter, whilst stiB retaining efflcIerKy. Sta- 
ters are used to improve air flow over tiie • 

25 heating element arvd to reduce turbulence. 
Known designs of fvt blades and stators do 
not however significantly reduce notae. 

It is an object of this invention to provide e 
fan design and a ststor desicp rither alone or 

30 tog|ether to form a ducted axial flow fan unit 
which has reduced noise for e given motor 
speed. 

According to a first aspect of this invention 
there ts provided a multi-blade fan having 

35 overlapping trailing and leading edges be- 
tween adjacent blades, the trailing edges of 
the blades progreasar^ forwardly (In the direo- 
tion of rotation) ar>d outwardly from the hub, 
the leeding edges of the blades exterKling 

40 mainly rediatly. 

Aooording to a second aspect of this Inven- 
tion there Is provided e construction of stator 
positioned adjacerrt and downstream of a fan, 
. the stator comprising a plurality of vanes 

45 which extend from s central hub to an outer 
shroud or duct, the vanes, from a downstream 
to an upstream end, extending mainly parallel 
to the air flow then curving In a direction 
opposed to the fan rotational direction to 

50 extend generally parailel to the plane of the 
fan and to terminate m an Odge defining the 
entrance for air flow from the fan into the 
duct. Preferably the edge Is angled from e 
radial to extend from huB to shroud in e 

56 direction against the fan rotation. 

The stator hub wiB preferebly house the 
electric motor driving the fan. 

A third aspect of this invention embodies 
the fan and stator in combination. This Inven* 

60 tion also embraces s hair drying apparatus 
including the aforesaid fan or fan unit and 
with an electric heating elemerYt downstream 
of the fan and en electric motor driving the 
fan, ell being housed within a subatantially 

66 cytindricat tubular body with an air Inlet at 



one end and an eir outiet nozzle at the other 
end. 

In order to erwble the Invention to be mm . 
fully understood an enribodtment of both aa- 
70 pacts of the invention Is de«cra>ed by way of 
example only and with reference to the ao- 
companying drawings, wtierein: 

figure 1 shows an assembled motor, stator 
end fan in side view, tf>e ahroud or duct being 
76 omitted here* 

Figure 2 shows a view as Figura 1 but from 
an end, . - 

Figure 3 shows a view In perspective from 
the other end of the stator only. 
80 Rgure 4 shows an end plan view In 
Figure 3, 

Figure 6 ehows the stator assembled to the 
duct in end view, txit with the fan removed 
from the drive shaft and 

85 Rgure 6 shows the fan ortly lr> rear view, 
Refsm'ng generally to the drawings, theae 
ahow only tha stator, motor and fan or impel- 
ler which in use are oontalned vriiliin a tubular 
body forming a shroud which also ir>cludes an 
90 electrical resistance heater element The em- 
bodiment illustrated is parttculady for a do- 
mestic hair dryer havirtg an elemeiit of up to 
1,000 watts rating. 
The construction of the fan 1 according to 

95 the invention Indudea five blades 2 of which 
the edjacent trailing and leading ed^ 3, 4 
overlap with the trailing edge of a Made 
having a marked forward rake at the periphery 
as viewed In the direction of rotation as IDus- 

100 trated by arrow A In Figure 5. The fan Is 
driven by e DC high apeed motor 6 which is 
housed within the hub 6, having a pluraOty of 
outwardly extending vanea 7 which connect 
with the inner peripheret surface 8 of a 

1 05 shroud or body. 

Each of the vanes commerMiIng at the 
downstreem end 1 0 of tlte flow extends 
generally parsllel to the eir flow towarde the . 
fan end thereafter curves et 11 in a direction 

1 1 0 against the rotetional direction of the fen. A 
smoothly radlused. curve 1 1 is provktod with 
the erKt of the var>e being defined by an edge 
formed by a portk>n 1 2 which generally ex- . . 
tends in e direction parallel to the plane of the 

115 fan. This edge extends outwardly from a hub 
towards the shroud in a direction which lies at 
en angle B sgainst the direction of rotation 
(see Rgure 6). Thia edge of the vane In 
conjunction with the opposite angle of the 

1 20 trailing edge 3 of a fen blade forms an 
Intersection which, as the fan rotates, pro- 
gresses from the outer periphery of ttw vane 
end fan blade towards the hub. This la one 
fsaturs in the construction which significantly 

1 25 reduces noise.. 

Noise Is also reduced by the curvature of 
the visnes although if the portran extending 
perailel to the plaiM of the fan Is too great 
then efficiency falls to an unaoceptatite level. 

1 30 Whilst known constructioru of impeller as- 



emblies do includa static vbhm these are 
gonerallly of planar constmction and angfad 
wfth respect to lha tongttudtnal axia of the 
motor. In contrast the preaent Invention In- 
S dudes vanes which are tonoer than known 
constructions and which Jnduda the Cmved 
portfon adjacent the hnpeller whereby the 
angle of the vane at any point h not constant 
relative to the longftudinat axis. 

10 In the preferred embodiment the aasembVy 
of hub and vanes wiU contprise a moulding 
which locates wfthin the shroud 9 and which 
may be secured thereto by adhesive. Ahanuh 
tively the shroud and vanea wfth the hub may 

15 be one single moulding wHh the central hub 
cavity receiving the motor. In order to further 
reduce noise there may be provided between 
the outer perlphefy of the motor body and the 
inner periphery of the hub a foam rubber or 

20 the like material serviitg to reduce transmis- 
sion of vibration and hence notee to the body 
structurs. The number of vanea and blades on 
the fan may be vvfed from that ahown and 
furthermore the overlapping configuration of 

25 the ieeding and trailing edges of edjecent fan 
blades may be modified so that the construc- 
tion may be more readily injection mouMed in 
a two part mould. 
Further and other preferred features In the 

30 constructk>n are illustrated by the accompany* 
ing drawings and the invention furthermore 
contemplates a construction of hair dryer or 
similar appliance which incorporates the afore- 
said assembly comprfaing the vanea and im- 

36 peDerorfan. 

CLAIMS 

1. A muM-blade fian having overiapptng 
traning and leading edges between adjacent 

40 blades, the trailing edges of the bladea pro- 
grassing forwardly On the direction of rotatton) 
and outwardly from the hub, the leading 
edges of the blades extending mainly radially. 

2. A fan unit comprtstng a multl-blada fsn 
45 in operative combination with a stator posi- 
tioned adjacent and downstream of a fan. the 
stator comprisirig a plureitty of vanea which 
extend from e central hub to an outer ahroud 
or duct the venes, from a downstream to en 

50 upatream end, extending mainly parallel to the 
air flow then curving In a direction oppoaed to 
the fsn rotational direction to extend generally 
parallel to the plane of the fan and to terml- 
nata in an edge defining the entrance for air 

55 flow from the fan into the duct 

3. A fan unrt ecording to Claim 2, wherein 
the edge is angled from a radial to extend 
from hub to shroud in a direction against the 
fan rotation. 

60 4. A fan unit comprising a multMilade fan 
having overiapping trailing and leading edgee 
between adjacent blades the trailing edges of 
the blades progressing forwardly (In the direc- 
tion of rotation) and outwardly from the hub, 

65 the leading edges of the blades extending 



meinly radiaOy, the fan being In operative 
combination with a stator posftloned adjaoant 
and downstrsam of a fan, tfie stator comprie- 
Ing a plurality of vanes whkih extendi^ a 

70 central hub to en outer shroud or duct the 
vanea, from a downstream to an upstream 
end, extending mainly parallel to the air flow 
titen cwving in a direction oppoaed to the fan 
rototfonal dlrsction to extend generally parallel 

75 to the plane of the fan and to tanmlnate in an 
edge defining tite entrance for air flow ftwn 
the fan Into the duct 

6. A fan unit In aooofdanee with Cfalms 2 
or3 or 4, wherein the central hub houaaa an 

80 electric motor aerving to drive the fim. 

6. a fan or fan unit according to any 
preceding dalm wherein the leadli^ adges of 
the fan bladea extend forwardly in the direc- 
tion of rotation from the hub tofwards the 

85 peripliery. 

7. A fen unit eccording to any one of 
Claims 2 to 6, wherain the edge of tfie vane 
In conjunction wfth tfie oppoaile angle of the 
trainng edge of a fen blade forma an interaao- 

90 tten which, as tiie fen rotates, progreasea from 
the outer periphery of the vane and fan blade 
towards the hub. 

8. A muftf-blade fen aa deecribed herein 
wfth reference to the ecoompanying drawings. 

95 9. A stator for a fen unit as described 
herein with reference to the drawings. 

1 0. A hair drying apparatus embodying tiw 
fen or fan unft according to any preceding 
- electric heeting elemem downatraam 

100 of the fen and an electric motor drhring the 
fen, all being houeed witftin e aubstamiatty 
cyfindrical tubular body vtffth an air Inlet at 
one end end an air outiet nozde at the other 
end. 
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